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(54) DRIVING METHOD OF LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract l ^"^' ' '^" 9 "'^ 
PROBLEM TO BE SOLVED: To reduce electric power -ztikl ,~. •].-.*«> 



consumption more than whole image screen display tcwi lLr-i \\ \ — c : 

time by stopping operation for scanning of a scanning jjL |: j|i.4j_... i :~^i»9 

electrode driving circuit corresponding to the j:*.-~ r ?*~r r ^--r-;-^^- -ga 

undisplayed part at partial display time. ^^.^^^IL^.-.^ 4--rvfc 

SOLUTION: In various driving techniques in a partial J^.£...., v .,:;^^ ; .,.,... VT |. Vwe 

display, a frame period of a period N. T is divided into ■ffift T i l {- ^ — rnr 

a first period of the first half period n. Z and a second : * t -"" : - 5 



'-^CVC 



period of a residual period (N-n). V . Selective electric : _ 

potential of a period Z of the first period is ^ " 1 ! ' ■ % \ "1 ' * vc 

impressed on scanning electrodes COM1 to COMn of .- CQM ^ 1: \- | r "' : 

the display part while successively making time 
different to always hold nonselective electric 

potential in an unimpressed period of the selective ;d& : 3i fert i-■- : ^ ^■r:;p.:v..^;::L^ r, 

electric potential. Scanning electrodes COMn+1 to P. '£ V\ 5. Ity**- 

COMN of the undisplayed part always hold ffiC;3 : ^-- V ^ [_ j 

nonselective electric potential over the whole frame ; vr -J ^t^-- 

period. Electric potential decided similarly to whole feQ?!hl fc \$a k^^^ & 

image screen display time in_the correspondence ^N-vs 
between display data of a picture element of an intersection of the signal electrode and the 
scanning electrodes COM1 to COMn and selective electric potential of the scanning 
electrodes, is impressed on signal electrodes SEG1 to SEGM in the first period. 
Predetermined prescribed electric potential is impressed in the second period. 
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o^fcB&jh 1 7 U'-Art (d#SBi!i«*o«tt* 

30 ^ai^Mlff^Hat ^^HfixVOF F 4 , VO 

N4, *5«fct*VN4 t-^h 
(n-D-VS 2 /^ 1 / 2 (ft 13) 

n-1) >VS 2 m l/2 (ft 1 4) 

(ftl 5)* 

* 0£Offi£*#>£ o IfiS^^BScOVC t^Wiffia^B*OV 

VON4=VON«t'3 
{(VC+VS) 2 + (n-l)-VS 2 } (ft 1 6) 

40 3 (1) $rit®i-6<b, 

[0 0 4 2] 

[«4] 





D 


8 


16 


32 


64 


120 






1.60 


1.60 


L60 


1.60 


1.60 


VCKCVros] 


1.71 


1.71 


L71 


1.71 


1.71 


««» 




1.17 


1.17 


1.17 


L17 


LIT 




0 


1.83 


1.78 


1.69 


1.S3 


1.31 




LSI 


LSI 


1.52 


1.54 


1.57 


Vm[7his] 


1.71 


1.71 


1.71 


1.71 


1.71 


VW4[Vtas] 


0.29 


0.40 


0.56 


0.75 


0.95 



15 

[0 0 4 3] ^3 (1) \ZXtlt£. ±mm&7S*tifbfpl 
Wtfn = 8^ (1) <D 

%, *-^3 (i) w*iRtEn^n**ft^*a« 

m/EO^j9 4 *i£3 (1) W**^r« 

H«ID«Ett**l (1) <Z)**35%fflailra«JEW«I 2 5% 

[0 0 4 4] <7>nlClo^T:&5e2 (1) <h 3 
(1) tJttt+Si:. *»*»08JiD«E«:*5«: 3 
(1) J: 9**2 (l) <Djj*m\<\ — §^&i<o# 

3!«SffilS*5S: 2 (l) J: 9 #3*; 3 (l) co*iSffiv\ 
2 (1) <tD**3 (1) 

SK»^-^>3ftS**i\ EAJ:roj:5l^ **2 (1) , 

£ fete** 3 (i) icj:ixtf. vc, vs^-ftafc 
(l) J;0/h$<-*-5wi:as-e#5. 
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* [0 0 4 5] **3 (2) 

**3 (i) r\ &ftm^&fk±mmm^tifkx*vc& 

J!)Wflrotttt:*4WJ: Pldfi*Tttfcl/\, Ufc^oT. 

[0 0 4 6] *ZX\ ±E^jftS:ak#-t"Sfc«>(w, * 
10 *3 (2) "OIL **3iwio^T, = 2 trHSt-So 

K*^±iii®a^B#^ l/2t^i£^-e#-6 0 N= 2 4 0 
T\ ^Sffi^^^a55>g^l^iitc:vc= 18. l 

2 (V) , VS=1. 17 (V) £>*#T\ n = 8. 

16, 32, 64. &£tfi 2 o<nt%<n&mj£&$i%- 
U ^ffiffiS*. **i (l) > :fcJ;tf**3 (2) £ 

[00 4 7] 
*20 [mS] 





n 


8 


16 


X 


64 


120 


•£jgffff 


VCPF[Vkw] 


i.eo 


1.G0 


1.60 


1.60 


1.60 




1.71 


1.71 


1.71 


L71 


1.71 


JWIU) 


wiflfrw] 


1.17 


1.17 


1.17 


1.17 


1.17 






2 


2 


2 


2 


2 


VOT4[VhB] 


1.57 


1.63 


1.6S 


1.76 


1.94 


vnwrvras] 


1.78 


l.ffl 


1.85 


1.95 


Z.U 


VN4(Vpbb] 


0.30 


a 43 


0.60 


0.85 


1.17 



[0 0 4 8] **3 (2) <£>*&£\ Mft&7FtiF<DmiRK 
3 (1) «fc& fcfcfU n^l6Wt#tt, 30 

8<a»a\ **3 (2) tn&mnt&Qiton&K&mmm 
^mcnimvimjzcom 1 9%, **3 (2) w^^sn 

f?*P 1 ( 1 ) <&#«^ttPP4D«JEtf)«I 2 6 % 

vc*iJ:tfVSS:T«f5J:5lwWE»l«E"*" 
6^^^6 0 fcfcU £^^ME«ttii****B*t£ 40 

[0 0 4 9] ( jllfitf>»« 2 ) 1 -eii, *« W £ 



^ffi^J^LT. ltlfi«i<o**i*ij:t/*«:3Sc»jt-r 

[00 5 0] (21 1 3 tt^Bfffi»^*r L Afgtb 

— MTfcS. *aEtt«ojSSR«ffi«: + VC**itt-V 
C, *3lE««W#a«»flrttO«ffi-e*)-5 B COM 1 

KOM 2. COM 3<hCOM 4, —COJIHIC: 2 *(75 

»R«ffiWiliaS:2|Hl"foBl*0U"Cff#, COM N- 1 
<bCOM NOjB*-eHlftlU»*35^ 1 [U^>^^^ T 

[0 0 5 1 ] m^mSl^ii. *3lEB«ilWWEdSPnJ!JDS 



17 

mm<nm$im{iL<n&& (co, cd tu +in+v 

£Sffi±a>MS<rcS^r — * £ (DO. Dl) <h L, 



(10) #HH2 000-122619 
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[0 0 5 2 ] 
[*6] 



CO 


41 


+1 




fl 


-1 


^1 


-t 


-1 


41 


4J 


41 


41 


-1 


-1 


-1 




CI 


+1 


n 


ti 


41 


♦1 


41 


41 


41 


-1 


-1 


-1 


-1 


-1 


-1 


-1 




DO 


+1 


-l 


+1 


-1 


41 


-1 


♦1 


-1 


41 


-1 


41 


-1 


+1 


-1 


41 




Dl 


+1 


+i 


-1 


-1 


41 


♦1 


-1 


-I 


♦1 


41 


-1 


-1 


+1 


41 


-1 




s 


-1 


0 


0 


41 


0 


-1 


41 


0 


0 


41 


-1 


0 


41 


0 


0 





[0053] m&9tfri'<*'i'<n£ikS5it<nit*>i7i'-~ xt>%m^ffim\z#)to£tiz>mj£x-ihz> 0 z<om 
t § k t m^mmzmu snssti^ -r f * & j: t;i«iEv on* n^ti^ti. 

V0FF* = { (VC-VS). 2 /N+ (N/2-1) • VS 2 /N+VC 2 /N} ^ 2 (»17) 
V0N* = { (VC+VS) 2 /N+(N/2-l) -VS 2 /N+VC 2 /N} 1/2 (* 1 8 ) 



[0 0 5 4] * 

Eli 5\z^k-tx o l;, 

^jHiwta?)ojiaiBi (N-n) • x <Dmz.<Dmm\zfttf 20 

• m^U<Dfe3£WM (COM 1-COM n) l£li v W 

[0 0 5 5] • ^I/f^O^Stli (COM n+l~ 
COM N) fl. 7l/-i.H»^i:btoXfl^ 

* fg^-m^ (SEG1 — SEG M) Iwfct. fg— 
WffllHK^oW (COM 1 -COM 30 

n ) t <D&&<nmm<Dm7jk j r--i? t *a6«ffio3i««fic 
t <DM&-c±wmmn*<o tzt mrn^ ix^^t^ 

[0056] • ^iiffis^H*tiRi«tc ssaa^/^/u 

1 * ( 1 ) 

i: TP ^ u fc. <h # \Z N 3ft eft* dEp m £ *l £ H* 40 

V0FF1* = { (VC-VS) 2 /N+ (N/2-1) • VS 2 /N+VC 2 /N} 1/2 
V0N1*= { (VC+VS) 2 /N+ (N/2-1) • VS 2 /N+VC 2 /N} 1/2 
VN1* = VS/2 1/2 

* (2) 

*5Ci* (i) -c^fB^}'«^B*(c*5u^ra«[<o«•»«;«^ 



it £ SUE* El 1 6 \Z7jk-t a 

[0057] cct% &ftm^mz£>\,^xm%-nm{zm 
$\t it, Hi 7(cjBr:^j|)iiffl<7>fflr^i/2o»ipfli^ 

+ VC, «^l/2^SSIffl(C0«ft:*:Blip-r'5»&^ 

jf^T^iw^n+jomffi^ o nun t ta z «t 5 i^ea 1 s <n ± 5 iw 

»*VCl£»;te>ix6<Z3T\ ^Si^^^-^c^^ 

[0058] zcotz (om^(D#mvim>^ m$im> 

OFF1*. VON1*. *5J:t/VN 1 * t-fZ>t, 

mi 9) 

(*2 0) 
(*2 1) 

a»> JSrsRi* (i) fcH— Cfe6 0 

[0 0 5 9] -ftyX: 1 * ( 3 ) 

(i) 'c»»*^«^^w*sv^T«*o«»«ilw 

«*s««^S^T?ffi»[BllBo}H*«*Sre«-c*-5 0 c 



(11) 



2000-122619 



19 

So 

[0 0 6 0] N= 2 4 0T\ 
(d^iilCVC= 12.81 
(V) <D&ftX\ r 



20 



#3tl * (1) <hf^-X-fc 



(V) 



V S= 1 . 6 5 



1 2 0 O fc £ <7)^-mJE^ft^ U 
(1) «:JfctM-$i* 
[0 0 6 1] 
1*7] 





0 


8 


IB 


32 


64 


120 




WF*(Vhia) 


1.S0 


1.60 


1.60 


1.01 


1.60 


VOKYnm] 


' 1.71 


1.71 


1.71 


. L71 


1.71 






1.60 


1,60 


1.60 


1.60 


1.60 


rai<Vha] 


1.71 


1.71 


1.71 


1.71 


1.73 




1.17 


1.17 


1.17 


1.17 


1.17 



[0 0 6 2] 1 * ( 1 ) n \Z «fc e>i\ 
~C\ #*^ffi(?*D W£tt#5i«WEtf>#?j 6 8%i45 0 

1211 9tc^i"J; ? 

• sunn • t <oy i"-j*mm%f$\¥<nmmn • 0 • T o 20 

JS-OJHffl (l<0£2, n<N/0) taocowiB 

(N-n • 0) • tW»— <OJBIB(c:^t5o 

[0 0 6 3] • »^«i<03fe3fc«fi (COM 1-COM 
n) lete. m-O^ie 2*(03feaEj»fiOj|ari:lc:B#|BSr 

V0FF4* = { 0 • (VC-VS) 2 /N+ 0 * ( n /2~l) * VS 2 /N+ 0 • VC 2 /N} 1/2 
VON4*={0 • (VC+VS) 2 /N+ 0 • (n/2-l)-VS 2 /N+0 -VC 2 /N} 1/2 
VN4* = VS«{0 *n/(2N)} 1/2 

*s*;3 * (1) 

3 = { (VC+VS) 2+ (N/2-1) *VS 2 +VC 2 }/{ (VC+VS) 2 +(n/2-l) -VS 2 +VC 2 } 
N=2 4 0T% ^iiiffi*^#i:«»*^Wtc#ffl(i:vC *riS3* (D &tt&-f%k 
= 12. 81 (V) , VS=1. 65 (V) <D$i{*X\ [0 0 6 6] 

n = 8, 16, 32, 6 4, ^J;^! 2 Q<Dh%<0%- [$8] 



3« ■ **^8ii^3feS*ft (COM n+l-COM N) 
[0 0 6 4] * * fc, fS£-W£ (SEG1-SEG 

m) m-^Mw^tDin^mmt^mm (co 

M l-COM n) t <D#&(Dmm<Vm:^ J f—? t 
m&oiliRmffi t <&#J&a* b * 6 w J: 5 'left* 6 * 

[0065] c<^#, M^mmtm^-mm^mm^n 
sis<Di, i-*;bts^w*iw^$nsw£*:[a2 

0(e*H- o WEE. MR WE. *3«fcut<0# 

*^»<DHi*D«JEo jtS»ttS:-tix-Pix v O F F 4 * N V 
ON4*. te£rjVN4 * k + £k. 

(»2 2) 
<»2 3) 
<*2 4) 

VC4rPi:ffl[tw % ^oSB»»^«P<?3VS t^»aaa^ 

#<Z>ftfl=li. VON4 * = VON* <fc 19 

(12 5) 





n 


8 


16 


32 


64 


120 






1.60 


1.60 


1.60 


1.60 


L.fiD 


VO*»[7nra] 


L71 


1.71 


1.71 


1.71 


1.71 




VWo[Vhffl] 


1.17 


1.17 


1.17 


LIT 


LIT 




0 


1.83 


1.78 


1.69 


1.53 


1.31 


wmofvhiB] 


1.S1 


1.S1 


1.52 


1.54 


LST 




1.71 


1.71 


1.71 


1.71 


1.71 




0.29 


0.40 


0.SS 


0.75 


0.95 



[0 0 6 7] £8 k$t4 k&\£&i-tit£9lbfrtZ£ 5 

A»ot, *^3 (1) i|SJ#K*5fc3* (1) \Z£ti 
tf, vc, vs^-$i;Lf;l^, ^^O^iUcS^^^ 



50 



**3* (i) <D#m^umumj£n±mmm7f;tir<Dft 

IR®I^18% **3* (1) O^aWWEW:* 



(12) 



2000-122619 



21 



22 



fc, 3 * ( 1 ) W#S^ffiHliD«fl=ra:*5fc 1 * 

(i) <D#m^umuw£<om 2 5%<tfts 0 

[0 0 6 8 ] ^3 * (2) 

#s;3* (i) -c% m&mnstifb±mm3tm*$k-evc 

ds^a«l(w ft -5 ^ 5 * 5 0 10 
[0 0 6 9] ±Ero*^ftft9t5fc«)i:, 



*it3* (2) "CM;, **3*iw*5l^T, ^ = 2i^@^-r 

<aJHBBf*£"C«L< 2 • T\zf£Z><DX\ ^m$4%^>? 
rojajfi«*±iBffi*^«r^l/2twft«"C#5. N=2 
4 0T\ ^i®®^^^<h V C = 1 

2. 8 1 (V) , VS=1. 6 5 (V) (O^kWQ. n 
= 8. 16. 32, 64, j8j:tM 2 0 0)fc#<D<Miffi 
fc«-*U ^lfB*^i:*«:3 * (2) SrJttt-J-St. 
[0 0 7 0] 

[*9] 





0 


8 


16 


32 


64 


120 






l.GD 


1.60 


1.60 


1.60 


1.60 


VDPKVtas] 


1.71 


1.71 


1.71 


1.71 


1.71 






1.17 


1.17 


1.17 


1.17 


1.17 






2 


I 


2 


2 


2 


VOT4o[Vni3] 


1.9T 


1.60 


1.66 


1.7B 


1.94 


VCN4*[VtYs] 


1.78 


1.81 


1.8S 


1.95 


2.U 


YN4*[Vni»] 


0.30 


0.43 


a 60 


0.85 


1.17 



[0 0 7 1 ] «9 t*5 tSrJttt^ntfMfe^ftJ:^ 

^oT, (2) t|p]«(C**3* (2) 0>»S\ 

n£l 6<Ot%^ *a««£EdS^liffi*^K>«tD/hS 
<> jl«WEj&s^iIFB**«B*«fc 9*:£t^-C\ VC S V 

-So M;ttfn = 8C0*g\ #^3* (2) CO** 

^&mmJ£n±mffi^v$<Dftmvimj£(nm 1 9%, 

^5*; 3 * ( 2 ) o*«^SPBi JDWEtt^r* 1 * ( 1 ) <o 

[0 0 7 2] nAS*>x.5|dUfcdSoT, ffi#***«WJS 
iRmjE. fclcS<fc 5 cox. *^s»<ft 

0 vc*3J:t5vs«:T»f5J:5lc«mi« 
5. tfcU £O^SM«W:ii1ir«^ 

f^ld 1 / n *f=. - x -< Wfttwffl t> -5 *fttwib« Lt 

KftibftlV 

[0 0 7 3] 2 7^VMLAffift^o^"CKWL 

[0 0 7 4] 

^<c«s^S(cftD. s&k, ^ai*n«E* 

[0 0 7 5] *«W<Offl»*^*"jSfeX-|i, 



L^oT, loco K7-f'< I CI: J: 19 ^M^SH^tW 

^mffi^^^^^^i5^A/^ftv>ft^cosnfcam^ 

30 



40 



50 



[SI 2] ffi&^^^/wcD^^co&g^jliffi^tD— 
[El 3] *«Mtw^^Sffl4)-*^*7)-«»J«:^riaT& 
[H4] *lfffi»^fcilSlJIH*K»TtTft5»*o*3lEB 

[El 6] *»Wt^d^5ffl»«^^*3ic«ffilE»a6* 

4: ra-s§-««ra»ttje -« bi -e & 

[[§17] H6(7)4:#lca^IO*(cHiJD*n5«iE«r*r 
[(§18 ] *3BM(ci^5ffl»«^«F^jfe3E««ffiili»* 
[El 9] H8Wt#(-*^iii3BI-PnifflS*x5WES:*i- 
[B10] lSl<^<t^(c^tij^lc^nJ!]D^n6®E$:^ 



(13) 



20 00-122619 



23 

[[§111] 4c«^ir^&0^»i«<OjfcttUnibtt 

[ia 1 2] hi i & t % \zm7Fmm\z%]mztiz>m!£$: 

[113] *Biffi«^«r 2 7-f ^H«P3»«jB«j-efT* 5 

[19 1 4] [91 3<D£ t«c*^lS3ilcPpjfli*ixS«ES: 
^■M9"C*>So 



24 



[19 1 5] *»M(-^^5ffi»S^li*^3feSE«««l!iK 10 3 1 % 

[[91 6] mi stDtz^mTFmmizmuztiz-mjEZ: 



[1918] *«Mlw^A»«ffl^»^fiF<z>jfe3lE«aBi)!i* 

[hi 9] **Micd^5SiJ»a^(7)j6aEmsK»at 

[[9 2 0] i9i 9<Dtz {zwt^mm^muztizmjzz 
*wi9-e*>fi, 

2 1 #3JR1T3R 
2 2 iiJRiljsfi 



3 2 

3 3 

3 4 

3 5 



1] 



12] 



t frmma (N* t ) 1 frame CN- r ) | 



COM 



COM 2 



COM 



iilXiii 
111 |ij r 

it.... J...JJ. — . . -'-y* — y • • • jj* **■"•*;* * 



+VC 
0 

-vc 

+VC 
0 

-vc 

Mi i.. ^ 



COM 

COM Cn+1) 
COM N 



" II 1 8 Vi jj i ° 



+VC 
0 

VC 
i 1 — 0 



seg i <:....};;; 



SEG2 



sEQ3 iiuin:::n::::::muir 



T- 0 
~ 0 

^vs 




SEG M 



COM 1 [ 
COM 2 [ 
COM 3 £ 

c 



C0MN[ 



i z s:z 



2 



I 



z 



z 



z 



z 



0 22»RHiJR 



[[95] 



t frame (N- t ) 1 



COM t-SEG 1 
(VOFF) 



COM t-SEG 2 I 
(VON) 



f 



COM 1-SEG 3 
(VON) 




: >VC-VS 

-iN-vs 
: MVC-vs) 

i^-VS 

•1^-cvovs) 
: ^-(vo+vs) 



4*BB 2000-122619 



[B9 3] 



14] 



SEQ 2 
SEQ 1^ 

COM 1 
COM 2 | 
COM 3 I 



SEQ 3 
SEQ 4 SEGM 



CI a 



COM n| 
COM <rr+1) I 



COM N [ 



S S 



S S 



13 



ID 



5 



>* 31 ^fifl 



H 33 «^aS<D#;a&ll$R 
□ 35 #&7Jt&©lI3* 



] 



t frime (N* r) y 1 frame (N* t) ^ 



COM 



.iti 



n* tj 



COM 2 jjl j 



j....; 



COM3 



[HI 







COM 

COM Cn+1) 
COM N 



* . • « » • 



SEG t t£ 



♦vc 

0 

.. -vc 

- +vc 

- 0 

- -vc 

- +vc 

- 0 

- -vc 

- +VC 

- 0 

- -VC 

- 0 



0 

*vs 



;V-VS 



COM 



COM 



■ IL 



t 1 frame (N* r) ^ I frame CN- r ) 



in 

ir 



COM 3 U 



COM 



i::.r, M 

:: 



♦vc 

0 

-vc 
♦vc 

0 

-vc 
♦vc 

— 0 

-vc 

+vc 

— o 
-vc 



SEQ 1 



SEG 2 £ 



1x-vs 

:^+VS 
-+VS 



seg a juuiiuinminnnnruinm^ 



X-vs 



m7] 

1 frame (N-r) M 1 frame (N't) 



COM I -SEG 1 H''"j 
(VOFF1) ' 



: >+VC-VS 
>X*VS 



COM 1-SEG 2 
(VONI) 



COM N-SEG 1 



*""!";.";X-vs 

V(vc-vs) 



1/ 



vc+vs 



y+VS 
^0 



^V(VO+VS) 



+VS 



(VN1) 



X-VS 



(15) 



tffffl 2000-122619 



ims] 

y 1 frame (N- t) ^ 1 frame (N- r ) ^ 

^..j 4^*4 f ■ * vc 

COM 1 U j |j j \- 0 

II....: i- -VC 

jjrr f -I r +vc 

COM 2 tJJ 1 ftl 1 »- 0 

ii-.j !JL.i i . -vc 

' » fl * * » * y • +VC 

com 3 iilLi j j- o 

: ; * : : : • : : 

li~n IW f +vc 

COM n * M \\ ri f- 0 

-|-= — LI -VC 

COM (n+1) ii j — i j- 0 

com n ;; ; 1 ;; — i i— o 

ii I :! I i>*vs 

seg i H — i f " f o 

:: : T! : j^-vs 

i : : : : : : /+vs 

SEO 2 |r""| i; t 1 0 

:: : :7" f "i^-VS 

ii : ii i j ^+vs 

s£Q3 iiuuj;;;;;;;;;;;iinni:::::::::::jir 0 

x-vs 



imi o) 

1 frame (N' t ) ^ 1 frame (N* t ) { 



COM I -SEG 1 
(V0FF3) 



• n 1 frame (Nt) ^ 1 frame (N- r ) 



COM 1-SEG 
(V0FF2) 



la 



: y+vc-vs 
<A+v 



*vs 



IK 
-JN-vs 
: Mvc-VS) 



COM 1-SEG 2 
(VON2) 



COM N-SEG 1 
(VN2) 



S3 



j/ 



vc+vs 



i >*vs 
±■0 



COM 1-SEG 2 
(VON3) 



n* ^n" T r * ; #+VC 

it : J^r-t J' t i _j4jslu iAvc-VS 

ii ! !: ii : :: : Wc 
ii i :: i: i ii i ,+vc+VS 
LL L.-L; j/*VC 

. aH^ 

# t • -M- • • • -f - * ■ r » VC 

ii : ii :! i :: i v^/c+vs) 



COM N-SEG 1 
<VN3) 



: y+VS 



i^VS 

ovs) 



[Hi 1 ] 



1 frame (N-T) y 1 frame (N» t ) 



& a v 



com i I j | | — 



• i — 



COM 2 



COM3 



11 n 



IT 



COMn i 



n 



1...4.1 U 



COM CiH-1) i- 
COM N i- 



+VC 

— 0 
-VC 
+VC 

— o 

-- -VC 
+VC 

— 0 

-vc 



+VC 
0 

-- -VC 
0 



-+VS 



SEQ1 R= 



"1*\-vs 



SEG 2 



-> <y. 



v+VS 



seg a Lnxix?:::. " rLnxij:::: 



... Ay\ 



N-vs 



✓+VS 



(16) 



tffffl 2000-122619 



[mi 2] 



[191 3] 



■ M 1 frame (N-t) ^ 1 frame (H't) , 
: n- 0 - t : : n* 0 ■ t : 



COM 1-SEQ 1 
CV0FF4) 



• >vc-vs 
: V(VO-vs) 



COM t-SEG 2 
CVON4) 



COM N-SEG 1 
(VN4) 



vo+vs 



: y+vs 
^0 



: I li C~ 



:\-CV( 



c+vs) 



o 



[mi 4] 



1 frame (N* c ) , , 1 frame (N- r ) 

vr _ : -_r 



COM 

CVOFF«0 



1-SEQ 1 ffcui 



jhnnnnnnnr 0 



•:::::::^" vs 



-vc 



COM 



Pi; 

(von*) m. , =^-vs 

: : : Mi ^+vp+ys i ,wc 

rt:: :::::::::::;-^ +v8 

com 1-seg 4 { : U^HPiy JHCT ! ii Hi H : u fS^Z 0 

: N-vs 



(VON*) 



:::::::::W::; s^iVs :::x - vc 



1120] 



4 1 frame (N- r ) ,- , 1 frame (N» r ) 



^::::::::::::^ ::-i/,+VS 



r+VC 

r+VO-VS 



COM 1-SEQ 1 ■ 4 w 

CV0FF4*) ;:::::::::::i:::::^::::::::»-^jV-VS 

: : ■ • \V<vc-VS) 

• : j : : ■ :\-VC 

: : : : ■ : i^+VC+VS 

: : : : j i >0+VC 

|1t: ::::: r :::: tr ::::::: T ::: ^v3 

com 1-seq 2 r:;rl'!r?*i::"il>:^luj"""-l^ 0 

<VON4*) :: T L_]7 ..J/^VS 



-i— -+* i----s^X-vc 

: ; i :V-<vc+vs) 



: : : : : : : X +VS 

com n-seo i jj □ ^ t::±t:r!:n:;::::::C o 



1 frame (N* t ) A 1 frame (Nt ) 



COM 



COM 2 



COM 3 




1— 0 

~4* -VC 

+VC 

j- 0 

...i.. -vc 

■r v- +VC 

0 

VC 



COMN 



+VC 

0 

-VC 



■+VS 



!:: ^: L/* vs 

SEG 2 ii u ii uuVjV iV iV i TT ^" n n n """ j - 0 
: : : : !T :^-vs 

::: !!: 
sec 4 uHHHW ^ tfH^^ 

N-VS 



[mi 6] 

1 frame (N* t ) 1 frame (N* t ) j 



COM 1-SEQ 1 > :uuuuu 
(VOFF1*) 



nnn 



VC 



COM 1-SEG 2 
(VON1+) 




4VC-VS 



+VC 

y+VO-VS 

- 0 

N-vs 
v-cvc-vs) 

>*vc 
v^vs 

0 



N^vs 
\-vc 



: >*VS 

com N-sEG i Liuuiiuii^jj^Hnr.nfyy?f??H^ ° 



(17) 



2000-122619 



im i 5] 



COM 1 



COM2 



COM3 



1 frame (N-t)^I frame (N- t) 



n 



mi 



E 



l3X 



.y. +VC 

-i- o 
-f- -vc 
.i.. +vc 

-vc 

-f - «VC 
-j- 0 

-i-- -vc 



COM N 



n h4— L + 



j-H- 1 - I M l i l ? t 

rri' *M *W<rr /■**■* • • - % 



♦VC 



COM (n+1) Mi 
COM N iii 



-f — 0 



-VC 



+VS 



::: j iij j i^v-VS 

• • • • j ! I j * +VS 

::: : :i: i ;^~vs 

::: : ::; : i^+vs 

\-vs 



[[§117] 



- \ frame (Nt) ^ < frame (N- r ) 



COM 2 



COM 3 



in 



COMN 



urn 



n 



COM (p+1> W 



COM N — 



SEQ 1 



SEQ 2 



com 1 n : 



••re - - • r *•* 



IT 



EEEi 



HE 



t 



SEG 4 ii fi' i l r — --n . - . Tf l j 



*vc 

0 

-vc 
♦vc 

0 

-vc 
• +vc 

- 0 

- -vc 



+VC 
0 

-vo 

0 
0 

+VS 



^v-VS 

v+VS 
- 0 

"V-vs 

+VS 



(18) 



Vfffl 2000-122619 



[OH 1 8] 



^ 1 frame (N- t ) ^ 1 frame CN» t ) r » 



COM 



■ EL 



COM 2 



COM 3 



la 



COM 



HIT 



rr r - • M - -.*.-.- *** r - - 



COM 



COM N — 



SEQ1 fifttt 



SEG 2 



SEG 4 ufjj!ii 



-y- +VC 

-i— o 

-vc 
4 *VC 
J_ o 

•i - -vc 
+vc 
-J- o 

-i- -vc 

+VC 
0 

-vc 

0 



+V3 



. mru r . 



"' : ^-vs 



j 1 AHKi"fiIIi 



: >+VS 
fV-vs 

: >+VS 

*Vvs 



[019] 



^ 1 ftoma (N* t ) w 1 freme (N> v ) K 



COM 



COM2 



COM 3 



COMn i 



n 



P p — 



ESE 



IlUIJ. 



COM <rr+1) i 



COM N 



SEG 2 | *[ y i ■ V 



H 



SEQ 4 m"H"' V b "ffJ 1 



. +VC 
- 0 

-vc 
+vc 

0 

-vc 
♦vc 

0 

-vc 



zozi 



+vc 

0 

-vc 

0 



+VS 



T^-vs 



vs 



Tvvs 
i >+VS 



[11^01^11^2^ 1 5 0 (1 9 9 9. 2. 1 

5) 

[#*»jE 1 ] 

[{Refill N*(03feaE«ffi. fc«LNH2K±(Oi 

ffitl7i/-^ftlCLa ^fc # LLttS«S«, fWJDU 
U 



(N-n) *w*aE«ffi^e><cs»^:w* 

lelSUJD U S»SB»-^»illBlc:iltriBa««ffi«:fnJP Lfcv^ 

k*3^t, «ria*3iE«iioffieia««<firS:fflriB»— 



(19) 



¥tffl 2000-122619 



IflMWI 3 ] jHt*« 1 4fcfl»** 2lS®OfSS«^ 

5 ] mxm i B*ottft***^o«s»*4fe 

m^mm^m^^^x. 

mmm-<n*- b'xn±x<oM^mm\^mm t <Dmvim 

(N-n) *(DjfeaEfl;«A»fe3te-6*— CO 

»««tt*r«»U WIBfB-OjRIBUCa • r ojfflffl (0 
<a <N-n ) <Dii$Rm&£ 1 7 U—i^iw L [eJEPAP 



jg-cD-e- Kir*"*)*- K£fip*>, 

mmm-<o^- h*xn±x<Dj£&mm\zmm x <nmvim 

ffi*17i'--<&fil;iLlH]*:«U LligM, 

-C(iN^c^^lEmisi^n*:^)^^m^ (nttn<Nft5 
SS) a*6>fc61S-O*£WS#&»9<0 (N-n) * 

LlHlTOD u #-^#iim:::^T*R««fc*»* Lft^ 

im^m 1 0 ] ft*fl 9 IG^cOffiA^^^T-Oggitl^ 

mJE^m-co^- K<t|g-^^~ Ktt^K ft 6 J; 5 

1 1 ] 9 SE*ro»4*^*^-OM»* 

jSfe"C, = 2 -C*5 ^ t *r»»t tSRftS^^R 

2] 1Sa7^>I^^IB®jT-fc6^<i:^^m 

IBI#3Kl 3] S-^^e-K<!:S-^-e-K<b$r^ 
^3 19 ^r^1» 1 ft^ l>m 

1 2 1/ ^1"ixa* 1 3filEttO»[ft«**-T-^ttib^«fe 0 

MlEN*:<03fe*««S:n*^3fe*««, Tc/c Ln (in < 
Nft^^S. ^e>ft-5»-^**«ffiWi:«&<o (N- 



(20) 



%fffl 2000-122619 



U 

MK«^«ffi*cttiWiajB— fc HOSE 

ffiSrGUJDU BfflBK-C3»!lffl(wfet>A^i:«>*«)fc«flrS: 

[«»iE2] 
HftjE*ttMHS«] 
[*E»«*B*] 0 0 11 

HiiErt*] 

[0011] ^1 (4) 
N*«03fe3lEfl:« (Nte2.£JLh<£>g&) 

#W*3S««*n (nlin<N/,i:6i» 
fc«0<a (N-n) #<Z>jfeaE 

l^u-^fttdLIelHiiPL. fg-cD^ic^TiiiiR® 

JHIHU:a t OJHH ( 0<a<N-n) WiBRflMfc*: 1 7 
'[«HHjE3] 



[*|jE»a«B*] 0 0 13 
[0 0 13] #5£3 

N*OTfe36«« (Nli2£Lh<Dggt) t?g&(7}ff-S§-®f£ 

Ttt*TO*3lE««lc»!IB t oiRIfit 1 7 u-Afi 
iCLlel (LfiS«S») EPiPU aR«ffi*:HiaiL*v^«l 

(nttn<N**S«) J&* 

(N-n) *W3fe*««^e><C5JB— 

»-wMBlc:»s|ffl^ • T««i ( l <fl<N/n) 
[¥*HftjE4] 

[MjE»«*B*1 0 0 2 9 

[0 0 2 9] • »**«50);feaEWS (COM 1— COM 

{ft (0<a< N-n) $:Rl*p-r-5 0 »««{fc<Z>H«J0 £ tb 
TV ^^JBra«t«(r»a««flfc -6. 

[«je*hmhh«] nm* 

[MjE«-«*B*] 0 0 3 9 

[4iiEF*l£] 
[0 0 3 9] 3 
Hill (c^-J-J; 51^ 

■JPHBN • T<o^u-AJH»ISrSU*<o»!IBn ■ J3 • t co 
m-<DMm (Kg <N/n ) £»0tf>JHM (N-n • 

■ a^SB<03fe3SE«fll (COM 1-COM n) Icte. JR 
• #»7j*Sf|i<7D3&efl!fli (COM n + l- COM N) 



(21) 



000-122619 



[4fljEttft*JK«] Httl« 

[«jE»*3Ka45] 0 0 6 2 

[0 0 6 2] 1 * ( 1 ) tt* n Id J; &1\ 



* 

(§1 1 9 ic^fJ: 5 tc, 

IB—WJHBfl (Kg <N/n) £»D<0JBIIH (N-n • 



(51) Int. CI. 7 HWJIE# FI T-v^K 

G 0 9 G 3/20 6 2 2 G 0 9 G 3/20 6 2 2 R 

6 5 0 6 5 0 A 



F^ — -M#%) 2H093 NA10 NA20 NA26 NA33 NA79 
NC90 KD39 ND49 ND60 NF13 

5C006 AA01 AC02 AC23 AC24 AC28 
AF34 AF44 AF52 AF71 BB12 
BB14 BC03 BC12 EB05 FA05 
FA16 FA47 FA51 

5C080 AA10 BB05 DD25 DD26 EE32 
FF12 JJ04 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

""'"*^"IMA"GE'CUT'OW7LTTOP7BlCnrTOM OR SIDES 

□ FADED TEXT OR DRAWING 



LK BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY, 
As rescanning these documents will not correct the image 
problems checked, please do not report these probJems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




